Lithospheric-scale faults related to oblique subduction are responsible for some of the most hazardous earthquakes reported worldwide. The mega-thrust in the Sunda sector of the Sumatran oblique subduction has been intensively studied, especially after the infamous 2004 Mw 9.1 earthquake, but its onshore kinematic complement within the Sumatran subduction, the transform Sumatran Fault System, has received considerably less attention. In this paper, we apply a combination of analysis of Digital Elevation Models (ASTER GDEM) and field evidence to resolve the kinematics of the leading edge of deformation of the northern sector of the Sumatran Fault System. To this end, we mapped the northernmost tip of Sumatra, including the islands to the northwest, between 4.5°N and 6°N. Here, major topographic highs are related to different faults. Using field evidence and our GDEM structural mapping, we can show that in the area where the fault bifurcates into two fault strands, two independent kinematic regimes evolve, both consistent with the large-scale framework of the Sumatran Fault System. Whereas the eastern branch is a classic Riedel system, the western branch features a fold-and-thrust belt. The latter contractional feature accommodated significant amounts (c. 20%) of shortening of the system in the study area. Our field observations of the tip of the NSFS match a strain pattern with a western contractional domain (Pulau Weh thrust splay) and an eastern extensional domain (Pulau Aceh riedel system), which are together characteristic of the tip of a propagating strike-slip fault, from a mechanical viewpoint. For the first time, we describe the strain partitioning resulting from the propagation of the NSFS in Sumatra mainland. Our study helps understanding complex kinematics of an evolving strike-slip system, and stresses the importance of field studies in addition to remote sensing and geophysical studies.
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Plates GPS (sunda xed) Slip vector 50km H=2V S u n d a T r e n c h G r e a t S u m a t r a n F a u l t Heuret and Lallemand (2005) . Blue dotted lines represents the slab 50 km-isocontours with a color gradient from light to dark with increasing depth (Gudmundsson and Sambridge, 1998) .
Fault System (NSFS) and the onshore basin, respec- , 1991, 1992) , as well as the areas where the 217 leading edge of deformation is exposed on land ( Fig. 2 218 for location). cutting the island (Fig. 3) . These large-scale features 230 can be bedding surfaces, faults or fractures. We classi-231 fied these planar objects by analysing by their extension, 232 shape, strike and dip, and pooled them into distinct sets. Fig. 6 panel A and B) . Upper side shows calcite-filled veins parallel to the bedding, and bellow its schematic interpretation. Panel B is oriented roughly N-S, i.e. perpendicular to the thrust planes. Panel C and D: Stereoplots, with great circles for the regional bedding (in blue) and the shallow dipping faults (in red). The axial plane of this folding is vertical and strikes 369 NNW-SSE ([D] in Fig. 7) . We identified two distinct 370 sets of features that cross-cut bedding without obvious 371 vertical displacement, both with subvertical dips; (i) one 372 set trending N-S and dipping west ([C, red] in Fig. 7) , 373 and (ii) another set oriented E-W and dipping to the 374 north ([C, orange] in Fig. 7) . The E-W set represent 375 fault planes in two locations in the outcrop, which are 376 crosscut by the N-S striking system and gently folded 377 (F1 in Fig. 7) . This structural setting fits well in a strike-378 slip setting. 404 We interpret the faults exposed in Outcrop We1, with 405 very steep dip and lack of significant vertical offset, as a with opening angles of consistently ∼45° (Fig. 10) . 
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Interpretation of the observations in the outcrops
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